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MONTANA  STATE  DEPARTMENT' OF  HEALTH 
AND 

ENVIRONMENTAL  SCIENCES 


INTRODUCTION 


The  following  report  has  been  prepared  In  order  to  acquaint  the 
reader  with  the  State  water  quality  standards  and  the  progress  that  has 
been  made  toward  water  pollution  control  In  Yellowstone  County.  This  re- 
port also  endeavors  to  point  out  the  potential  water  pollution  problems 
in  the  County  but  will  not  go  Into  detail  on  preventive  measures  for  this 
potential.  This  will  be  a high  priority  Item  for  the  water  quality  manage- 
ment plan  which  will  be  prepared  by  the  department  In  the  near  future. 

For  purposes  of  clarification,  the  following  terms  which  will  be 
used  throughout  this  report  are  listed  and  defined  below. 

1.  BOD  (biochemical  oxygen  demand)  Is  a measure  of  decomposable 
organic  material.  The  main  purpose  of  secondary  treatment  is 
to  convert  organic  material  through  biological  treatment  to 
an  inorganic  form  which  will  not  affect  the  stream.  Organic 
material  when  discharged  to  a stream  uses  up  oxygen  which  is 
necessary  to  support  fish  and  other  aquatic  life,  and  this 
organic  material  Is  also  partially  responsible  for  excessive 
algal  growths  in  a stream. 

2.  Conforms  Is  a group  of  bacteria  found  In  abundance  In  the 
large  intestine  or  col  In  of  warm  blooded  animals  and  also  In 
feces  or  sewage.  This  type  of  col  I form  Is  also  found  In  the 
waste  products  of  other  warm-blooded  animals  besides  man  and 
also  In  soil,  grain  and  certain  plant  life.  Collforms  shown 
in  this  report  could  possibly  contain  bacteria  from  all  the 
above  sources.  Co  1 1 form  counts  are  expressed  In  the  number 
of  collform  bacteria  per  100  milliliter  of  sample. 


GENERAL 

The  1907  Montana  legislature  passed  the  first  water  pollution  control 
law.  The  legislation  enabled  the  State  Board  of  Health  to  protect  a 
water  supply  from  a public  health  standpoint  and  gave  the  Board  authority 
to  review  and  approve  plans  for  sewers.  Discharge  of  untreated  sewage  to 
a surface  water  which  was  used  downstream  for  domestic  water  or  Ice  supply 
by  a city,  town,  public  institution  or  Ice  company  was  prohibited. 

In  1911,  the  1907  law  was  amended  and  treatment  was  no  longer  mandatory. 
The  State  Board  of  Health  was  required  to  first  prove  to  a district  court 
that  the  proposed  sewerage  system  would  endanger  a domestic  water  or  an 
ice  supply  before  the  Board  could  request  treatment.  The  1917  legislature 
did  away  with  the  1911  amendment  but  left  treatment  to  the  discretion  of 
the  Board.  The  law  remained  the  same  until  1945  at  which  time  It  was 
changed  to  read  essentially  as  it  was  originally  enacted  In  1907. 
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Under  this  legislation,  the  City  of  Billings  was  required  to  Install 
primary  treatment,  and  this  was  done  In  1950, 

In  1955,  the  State  legislature  enacted  a water  pollution  control  taw 
which  recognizes  and  protects  not  only  users  of  water  for  domestic  purposes 
but  also  other  users.  Taste  and  odor  problems  which  were  occurring  with 
municipal  water  supplies  on  the  Yellowstone  River  below  Laurel  and  Billings 
was  one  of  the  primary  reasons  for  enactment  of  this  legislation.  The 
source  of  much  of  the  phenolic  tastes  and  odors  was  assumed  to  be  coming 
from  the  Industrial  effluents  of  three  oil  refineries  In  the  area  along 
with  other  Industrial  discharges  that  contained  lesser  amounts  of 
phenolic  compounds  and  oils. 

The  water  pollution  control  law  established  a seven-member  State 
Water  Pollution  Control  Council  whose  duties.  In  part,  were  to  develop 
and  adopt  a comprehensive  program  for  the  prevention,  control  and  abate- 
ment of  water  pollution.  The  program  developed  by  this  council  Included 
the  classification  of  the  streams  of  the  State  and  the  establishment  of 
water  quality  criteria  and  minimum  treatment  requirements  for  the  various 
classifications.  The  1971  State  legislature  revised  the  Water  Pollution 
Control  Act  which  kept  the  administration  of  the  act  with  the  Department 
of  Health  and  Environmental  Sciences  but  under  policy  guidance  from  the 
State  Board  of  Health  and  Environmental  Sciences.  It  also  changed  the 
State  Water  Pollution  Control  Council  to  an  advisory  council. 

The  streams  In  the  Yellowstone  River  drainage  were  classified  and 
stream  criteria  were  established  In  1958.  Montana  was  one  of  the  first 
states  In  the  nation  to  develop  a stream  classification  means  of  water 
pollution  control.  The  Intent  of  the  classification  Is  not  to  restrict 
the  use  of  water  taken  from  a stream  but  to  place  restrictions  on  the 
wastes  that  are  returned  to  Insure  that  the  classification  criteria  within 
the  streams  are  met. 

The  1965  Congress  enacted  the  Federal  Water  Quality  Act  which  required 
that  all  states  classify  and  establish  water  quality  criteria  for  Inter- 
state streams  by  July  I,  1967  and  Issued  gul de 1 1 nes  for  this  purpose. 

The  Montana  Water  Pollution  Control  Council  decided  to  revise  the  existing 
classifications  and  water  criteria  before  submittal  to  the  Federal 
government  since  ten  years’  experience  had  shown  some  areas  where  the 
existing  standards  could  be  Improved.  For  example.  It  wps  felt  that  a 
higher  dissolved  oxygen  content  was  desirable  for  a trout  fishery.  Following 
a public  hearing  in  Helena  during  May  1967,  revised  classifications  and 
water  quality  criteria  were  adopted  for  both  Interstate  and  Intrastate 
waters. 

These  revised  standards  require  a higher  degree  of  stream  quality 
than  the  original  standards.  Minimum  treatment  requirements  were  established 
which  require  at  least  the  equivalent  to  secondary  treatment  for  sewage 
and  Industrial  waste.  The  prior  minimum  requirement  was  primary  treatment 
followed  by  adequate  disinfection  for  domestic  sewage  with  no  specific 
minimum  treatment  requirement  for  Industrial  wastes.  The  new  minimum 
treatment  requirements  were  adopted  because  the  attitudes  of  the  people 
have  changed  towards  water  pollution  control.  It  has  changed  from  the 
attitude  of  doing  only  what  was  necessary  to  maintain  minimal  water  standards 
to  one  that  now  places  primary  emphasis  on  maintaining  the  best  water  quality 
practicable. 
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WATER  QUALITY  STANDARDS 

The  following  classifications  have  been  adopted  by  the  State  Water 
Pollution  Control  Council  for  waters  In  Yellowstone  County. 

Yellowstone  River  Drainage 

Yellowstone  River  drainage  from  the  west  Yellowstone  County 


Boundary  to  the  Laurel  water  supply  intake.  B-D| 

Yellowstone  River  drainage  from  the  Laurel  water  supply 

intake  to  the  Billings  water  supply  !ntake„  B-D2 

Yellowstone  River  drainage  from  the  Billings  water  supply 

intake  to  Big  Horn  River*,  except  the  tributary  listed 

below.  B-D3 

Pryor  Creek  drainage  B-D| 


A portion  of  the  streams  in  Yellowstone  County  is  classified  as  B-D|. 
This  means  that  the  waters  must  be  maintained  suitable  for  water  supply 
for  drinking,  culinary  and  food  processing  purposes  after  adequate  treat- 
ment equal  to  coagulation,  sedimentation,  filtration,  disinfection  and 
additional  treatment  necessary  to  remove  naturally  present  impurities; 
bathing,  swimming  and  recreation;  growth  and  propagation  of  salmonoid 
fishes  and  associated  aquatic  life,  waterfowl  and  furbearers;  and 
agricultural  and  industrial  water  supply.  This  classification  is  gen- 
erally applied  to  streams  In  the  State  where  It  is  practical  to  maintain 
a salmonoid  (trout)  fishery.  The  coliform  limits  are  1,000  per  100 
milliliters  maximum  when  these  coliforms  are  demonstrated  to  be  the  result 
of  domestic  sewage,  A maximum  turbidity  Increase  of  5 Jackson  Candle 
Units  above  that  naturally  occurring  is  permitted.  This  turbidity  Increase 
would  not  normally  be  noticeable  in  the  typical  stream  in  Yellowstone 
County, 

Dissolved  oxygen  must  be  maintained  above  7,0  milligrams  per  liter, 
and  pH  must  be  maintained  between  6,5  and  8,5,  A maximum  of  2°  F 
temperature  Increase  above  natural  is  allowed  between  the  temperature 
range  of  32°  to  67°  F,  and  above  67°  F,  only  a 0,5°  increase  is  permitted. 
Residues  such  as  oils,  floating  solids,  sludge  deposits  and  sediment 
must  not  affect  the  uses  of  the  stream.  Chemical  constituents  listed  in 
the  1962  Public  Health  Service  Drinking  Water  Standards  must  be  kept  be- 
low the  maximums  established.  Substances  that  will  affect  a fishery 
must  be  kept  below  toxic  levels.  No  matter  is  permitted  in  the  water 
that  would  affect  the  aesthetics  of  the  stream. 

The  B-D2  classification  Is  essentially  the  same  as  the  B-Dj  classi- 
fication except  It  is  generally  applied  to  water  where  the  propagation 
of  salmonoid  fishes  is  marginal  due  normally  to  temperature  conditions 
on  the  stream  or  the  type  of  substrate  available  in  the  stream  bottom 
for  propagation  of  fish.  The  mainstem  of  the  Yellowstone  River  from  the 
Laurel  water  supply  Intake  to  the  Billings  water  supply  intake  has  this 
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class! f Icatlorio  The  temperature  In  the  river  Is  gradually  Increasing  as 
It  flows  downstream  during  the  summer.  The  temperature  affects  dissolved 
oxygen  concentration,  and  as  the  temperature  increases,  saturation  values 
of  dissolved  oxygen  decrease;  therefore  a six  milligram  per  liter 
dissolved  oxygent  content  Is  the  minimum  established  which  Is  one  milli- 
gram per  liter  less  than  that  for  a B-D|  stream.  A higher  turbidity 
Increase  of  10  Jackson  Candle  Units  above  that  naturally  occurring  Is 
also  permitted  for  a B-D2  stream,  A pH  range  of  6,5  to  9.0  must  be 
mal ntal ned, 

A B-D3  classification  as  Is  given  to  the  Yellowstone  River  from 
Billings  to  the  North  Dakota  line  Is  applied  to  streams  where  the  growth 
and  propagation  of  salmonoid  fishes  does  not  normally  exist  usually  due 
to  additional  temperature  increases  that  occur  naturally.  At  this  point 
in  the  stream,  non-sa Imonoi d or  warm  water  fishes,  which  are  more  tolerable 
to  the  lower  dissolved  oxygen  concentration  and  higher  temperatures, 
are  normally  found.  Also,  they  are  less  susceptible  to  other  changes 
of  river  water  conditions.  A pH  of  6,5  to  9,5  Is  permitted,  A 
temperature  increase  of  4°  F maximum  is  permitted  when  the  river  water 
temperature  Is  32°  to  85°  F,  and  above  85°  F,  a 0.5°  maximum  Increase 
Is  permitted.  The  other  conditions  to  be  maintained  are  essentially 
the  same  as  a B-Dj  stream. 

Along  with  the  water  quality  criteria,  policy  statements  were  developed 
by  the  Water  Pollution  Control  Council,  Statements  which  are  of  particular 
Interest  to  the  Billings  - Laurel  area  ares 

1,  Waters  whose  existing  quality  Is  better  than  the  established 
standards  as  of  the  date  on  which  such  standards  become 
effective  will  be  maintained  at  that  high  quality  unless 

It  has  been  affirmatively  demonstrated  to  the  State  that  a 
change  Is  Justifiable  as  a result  of  necessary  economic 
or  social  development  and  will  not  preclude  present  and 
anticipated  use  of  such  waters.  Any  Industrial,  public 
or  private  project  or  development  which  would  constitute 
a new  source  of  pollution  or  an  Increased  source  of 
pollution  to  high  quality  waters  will  be  required  to 
provide  the  necessary  degree  of  waste  treatment  to 
maintain  high  water  quality.  In  implementing  this  policy, 
the  Secretary  of  the  Interior  will  be  kept  advised  in 
order  to  discharge  his  responsibilities  under  the  Federal 
Water  Pollution  Control  Act  as  amended,  (Note;  This  state- 
ment in  essentially  the  same  form  was  added  to  the  water 
pollution  control  law  by  the  1971  legislature,) 

2.  The  water  quality  standards  are  subject  to  revision 
(following  public  hearings,  and,  in  the  case  of  Interstate 
streams,  concurrence  of  the  Federal  Water  Pollution  Control 
Administration)  as  technical  data,  surveillance  programs, 
and  technological  advances  make  such  revisions  desirable. 

There  are  waters  in  the  State  on  which  little  water 
quality  data  are  presently  available.  Water  quality 
criteria  for  these  waters  were  established  to  protect  existing 
and  future  water  users  on  the  basis  of  the  most  representati ve 
information  available. 
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In  some  cases,  particularly  in  eastern  Montana,  waters  have  been 
classified  "B"  and  ”C  where  the  upper  ends  of  the  streams  will 
probably  be  suitable  for  this  use  while  the  lower  ends  will  not. 
However,  not  enough  data  is  available  to  determine  where  the  "B" 
and  "C”  designation  should  be  dropped.  Whenever  a water  supply 
or  swimming  area  is  developed,  the  regulations  and  the  advice 
of  the  State  Board  of  Health  should  be  acquired.  As  time  permits, 
data  will  be  obtained  and  the  classifications  reviewed.  (Note: 

The  1971  legislature  added  a section  to  the  water  pollution 
control  law  which  prohibits  lowering  of  classifications.) 

3.  As  used  in  the  water  quality  criteria,  the  phrases  "natural", 
"naturally  present",  and  "naturally  occurring"  are  defined  as 
conditions  or  material  present  from  runoff  or  percolation  over 
which  man  has  no  control  or  from  developed  land  where  all  rea- 
sonable land,  soil  and  water  conservation  practices  have  been 
applied.  Waters  below  existing  dams  will  be  considered  natural. 
(Note:  This  statement  in  essentially  the  same  form  was  added 

to  the  water  pollution  control  law  by  the  1971  legislature.) 

4.  It  is  the  intent  of  the  criteria  that  the  increase  allowed 
(temperature  for  example)  above  natural  conditions  is  the  total 
allowable  from  all  waste  sources  along  the  classified  stream. 

5.  Although  water  quality  criteria  specify  minimum  dissolved 
oxygen  concentrations,  it  shall  be  the  policy  of  the  Council 
to  require  the  best  practicable  treatment  or  control  of  all 
oxygen-consuming  wastes  in  order  to  maintain  dissolved  oxygen 
in  the  receiving  waters  at  the  highest  possible  level  above 
the  specified  mlnlmums. 

6.  Where  common  treatment  is  practicable.  It  is  the  policy  of 
the  Council  to  restrict  the  number  of  sewer  outfalls  to  a 
ml nimum, 

7.  Insufficient  Information  is  available  for  establishing  fixed 
sediment  criteria  at  this  time.  Until  standards  can  be  set, 
reasonable  measures,  as  defined  by  the  Water  Pollution  Control 
Council,  must  be  taken  to  minimize  sedimentation  from  man's 
activities. 


Basically,  the  water  quality  criteria,  stream  classifications,  and 
policy  statements  are  the  material  which  make  up  the  State's  water  quality 
standards.  Along  with  the  water  quality  standards,  a compliance  plan 
for  industries  and  municipalities  has  been  developed  to  upgrade  the 
waters  In  the  State.  A State  waste  discharge  permit  program  has  been 
In  operation  since  1968  for  industries  and  municipalities. 


WASTEWATER  DISPOSAL 


Following  Is  a summary  of  the  progress  made  to  date  in  regard  to 
wastewater  treatment  and  also  the  Improvements  that  are  expected  to 
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take  place  in  the  next  few  yearso  Table  I and  If  list  the  existing  municipal 
and  industrial  waste  sources  and  their  past,  existing  and  projected  waste 
loadings,  BODs  and  phenols  are  used  as  these  two  items  best  demonstrate 
the  problems  that  exist  from  municipalities  and  industries  in  the  area. 


TABLE  I 


Municipal ity 
or 

Present 

BOD  Contribution  to  Yellowstone  River 
Pounds  per  Day 

1 ndustrv 

Population 

1954 

1970 

1990  Estimated 

Bill! ngs 

61,581 

2,745-1 

18,000-2 

3,000 

Laurel 

4,454 

268-1 

350-3 

170 

Broadview 

123 

0 

0 

0 

Custer 

200 

0 

0 

0 

Worden 

425 

0 

0 

20 

Ba 1 lanti ne 

300 

0 

0 

20 

Huntley 

400 

0 

0 

0 

Shepherd 

100 

0 

0 

0 

Pompeys  Pi  1 lar 

130 

0 

0 

0 

Farmers  Union  Central 
Exchange  Refinery, 
Laure 1 

. 

1,130-1 

71-3 

Continental  Oil  Co. 

Ref i nery,  Bi 1 1 i ngs 

732- 1 

73-3,4 

- 

Humble  Oi 1 Co. 

Refinery,  Bi 1 1 i ngs 

- 

5,982-1 

2,100-3,4 

- 

Pierce  Packing  Co., 

Bill! ngs 

- 

2,520-1 

0 

0 

Midland  Empire 

Pack! ng  Co. , Bi 1 1 1 ngs 

- 

1,149-1 

0 

0 

Great  Western  Sugar 

Co. , Bill! ngs 

87,100-1 

22,000 

2,500 

TOTAL 

101,626 

42,594 

5,690 

I.  Test  results  from  November  8-9,  1955  waste  survey. 


2o  From  City  of  Bii lings  records  - October,  i970. 

3.  Test  resuits  from  October  27  - 28,  1970  waste  survey. 

4.  Waste  treatment  improvements  have  been  compieted  since  these  tests  made. 


TABLE  I I 


Ref  I nery 

Phenol  Contribution  to  Yellowstone 
River  by  Oil  Refineries  - Pounds  per  Day 

1955-1 

1 970-2 

1990  Estimated 

Farmers  Union  Central  Ex- 
change, Laurel 

5.8 

0.19 

0.1 

Continental  Oil  Company, 
Bill! ngs 

13.7 

0.68-3 

0.1 

Humble  Oil  Company,  Billings 

244 

22,9-3 

0.1 

TOTAL 

263.5 

23.8 

0.3 

lo  Test  results  from  November  8-9,  1955  waste  survey. 


2o  Test  results  from  October  27  - 28,  1970  waste  survey. 

3.  Waste  treatment  Improvements  have  been  completed  since  these  tests  made. 
City  of  Bl I I i nqs  - Population  61,581 

The  existing  primary  wastewater  treatment  plant  was  constructed  in 
1949  - 1950  and  designed  to  serve  a tributary  population  of  50,000  con- 
tributing a daily  sewage  flow  of  15.0  million  gallons.  Various  improve- 
ments have  been  made  to  the  plant  over  the  years,  but  none  has  included 
basic  capacity  increases.  Perhaps  the  most  significant  improvements  since 
the  original  construction  of  the  plant  are  the  sludge  filter  building  and 
chlorination  facilities  constructed  in  1963. 

The  present  tributary  population  is  estimated  at  about  61,581.  In 
addition,  industrial  waste  is  being  received  from  two  meat  packing  industries. 
The  only  reason  the  hydraulic  elements  of  the  plant  are  not  suffering  from 
overloading  is  that  the  original  design  was  based  on  a per  capita  sewage 
flow  of  300  gallons  per  day,  and  improvements  to  the  collection  system 
since  the  plant  was  constructed  have  decreased  infiltration  and  extraneous 
flow  to  the  extent  that  total  daily  flows  have  increased  very  little  while 
the  tributary  population  has  increased  significantly. 

The  plant  functions  are  as  follows:  Influent  sewage  passes  through 

coarse  screens  to  rertove  rags  and  objects  of  such  size  that  would  damage 
pumps  and  other  equipment;  sewage  then  flows  through  grit  collecting 
basins  to  the  primary  basin  which  removes  the  settleable  solids;  primary 
basin  effluent  is  metered  at  a Parshall  flume  prior  to  entering  the 
river;  chlorination  is  provided  at  the  plant  influent  and  effluent;  solids 
removed  in  the  primary  basins  are  pumped  to  the  digester;  and  digested 
sludge  Is  dewatered  on  a vacuum  filter  and  hauled  to  the  sanitary  landfill 
for  final  disposal . 

The  wastewater  treatment  plant  was  designed  for  a maximum  daily  sewage 
flow  of  15  million  gallons  per  day.  This  design  flow  Is  exceeded  only 


during  periods  of  high  runoff „ Since  the  I930's,  the  City  of  Billings 
has  realized  the  Importance  of  separating  the  sanitary  and  storm  sewer 
systems  so  there  are  few  places  where  storm  water  enters  the  sanitary 
sewer  system.  The  few  exceptions  are  as  follows: 


1,  Roof  drainage  in  the  downtown  area. 

2,  During  periods  of  high  groundwater  table,  some  additional 
infiltration  into  the  system  is  experienced, 

3,  Illicit  drainage  tile  connections. 


The  City  wastewater  treatment  system  receives  the  normal  loadings 
expected  from  a city  of  Its  size,  but  it  Is  also  subject  to  heavy  loadings 
from  two  meat  packing  industries.  Since  adoption  of  revised  water 
quality  standards  by  the  Water  Pollution  Control  Council  In  1955,  the 
two  packing  plants  have  connected  to  the  City  sewer  system.  The 
Black  and  Veatch  report  of  1969  reported  sewage  characteristics  at  the 
Billings  wastewater  treatment  plant  before  and  after  the  packing  plants 
had  tied  onto  the  City  system.  This  report  showed  an  increase  of  suspended 
solids  of  65  percent  and  a BOD  Increase  of  at  least  50  percent  over  that 
experienced  prior  to  receiving  the  packing  plant  wastes.  It  Is  assumed 
that  the  difference  in  the  two  loadings  represents  the  loading  from  the 
packing  plants.  The  two  packing  plants  are  operating  their  own  pretreat- 
ment facilities  before  discharging  sewage  to  the  City  plant.  Further 
comments  will  be  made  regarding  the  packing  plants  later  In  this  report. 

The  present  method  of  operation  of  the  wastewater  treatment  plant 
succeeds  In  removing  approximately  50  percent  of  the  BOD  in  the  sewage. 
Coliform  bacteria  is  removed  at  an  average  yearly  rate  of  about  98  percent. 
Normal  operation  of  primary  wastewater  treatment  plants  results  in  a BOD 
removal  of  about  35  percent,  but  the  efficient  operation  of  the  Billings 
primary  plant  along  with  extra  chlorination  at  critical  points  provides 
above  average  removals. 

The  City  has  been  placed  on  a compliance  plan  to  provide  secondary 
treatment  of  its  sanitary  sewage  by  the  State  Water  Pollution  Control 
Council,  A compliance  date  of  July  I,  1971  was  first  established  for 
the  City  to  provide  the  funding  for  the  project.  The  State’s  bonding 
laws  needed  to  be  changed  before  the  City  could  proceed  with  an  election 
to  authorize  bonds,  and  this  was  done  by  the  1971  legislature.  If  the 
needed  funding  can  be  obtained  in  1972,  the  project  will  hopefully  be 
completed  by  the  end  of  1974.  A preliminary  engineering  report,  "Area- 
wide Facilities  Plan  for  Billings  Planning  Area,"  completed  in  1969  by 
Black  and  Veatch,  Consulting  Engineers,  outlined  the  proposed  improvements 
needed  to  meet  the  secondary  treatment  requirements  for  a 20-year  design 
period.  A biological  treatment  plant  will  produce  a minimum  of  85 
percent  BOD  removal  at  the  design  organic  loading  of  117,000  population 
equivalent  and  an  average  daily  flow  of  20,5  million  gallons  per  day. 

This  should  produce  a maximum  discharge  of  BOD  to  the  Yellowstone 
River  of  3,000  pounds  per  day  at  design  loadings  compared  to  the 
13,000  pounds  per  day  which  presently  exists. 
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A source  of  much  concern  and  comment  to  people  In  and  around  Billings 
is  the  Yegen  Drain,  This  drain,  which  is  an  open  ditch,  begins  on  King 
Avenue  Just  east  of  Washington  Street,  meandering  north  and  northeasterly 
where  it  empties  into  the  Yellowstone  River  about  one-quarter  mile  south 
of  the  sewage  disposal  plant  effluent.  This  drain  starts  with  no  flow 
or  a very  small  flow,  and  at  times  during  operation  of  the  beet  sugar 
refinery,  the  flow  will  exceed  15  mi  1 1 ioq.ga I Ions  per  day.  The  drain 
receives  runoff  and  effluent  from  the  following: 

1.  Small  pasture  areas. 

2.  Possible  septic  tank  effluents. 

3.  Pond  effluent  and  condenser  water  from  the  Great  Western  Sugar 
Refinery  during  campaigns. 

4.  Discharge  from  Continental  Oil  Company  treatment  ponds. 

5.  Storm  dral ns. 

Prior  to  1969,  the  two  packing  plants  used  the  Yegen  Drain  for  the 
discharge  of  their  entire  plant  waste  with  essentially  no  treatment.  The 
Great  Western  Sugar  Company  has  used  this  drain  during  their  entire 
existence.  The  Continental  Oil  Company  refinery,  built  in  the  I940’s 
has  used  this  drain  since  that  time.  At  times,  this  drain  has  been  the 
largest  source  of  pol lution  to  the  Yellowstone  River. 

Unusually  high  col  I form  bacteria  concentrations  were  found  in  the 
City  storm  sewer  on  North  15  Street  where  it  crosses  Minnesota  Avenue. 
Further  Investigation  showed  that  a small  area  outside  of  the  City  limits 
of  Billings  is  served  by  a sanitary  sewer  system  that  empties  into  the 
existing  storm  sewer  system.  This  problem  is  not  unknown,  and  it  is 
scheduled  to  be  corrected  under  the  first  stage  of  proposed  improvements 
to  the  sanitary  sewerage  system  of  Billings.  The  area  in  question  is 
bounded  on  the  southeast  by  Sixth  Avenue  North  and  on  the  southwest  by 
North  18  Street,  There  are  no  other  areas  where  sanitary  sewage  enters 
the  storm  drain  system  other  than  ’’bootleg”  connections  that  have  been 
made  at  one  time  or  another.  It  is  almost  an  impossibility  to  locate  these 
connections.  Samples  taken  of  the  King  Avenue  storm  drain  show  very  few 
coliform  bacteria,  so  it  is  assumed  that  there  are  none  or  very  few  sanitary 
connections  to  this  system. 

Problems  in  the  present  collection  system  in  regards  to  capacities 
of  existing  sewers  and  groundwater  Infiltration  are  not  too  severe.  The 
Black  and  Veatch  report  of  November  14,  1969  on  ’’Area-wide  Facilities 
Plan  for  Billings  Planning  Area"  states  In  part: 

’’The  sizes  and  grades  of  all  existing  trunk  sewers  were  reviewed 
and  their  theoretical  capacities  calculated.  The  areas  tributary 
to  each  reach  of  a 1 1 major  trunk  sewers  were  also  determined 
for  indicating  the  peak  flows  they  might  be  expected  to  carry. 

Sewers  reported  to  surcharge  under  peak  contributions  were 
investigated  for  evaluating  the  probable  causes  of  this  condition. 
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'•The  sewer  maintenance  crew  has  closed  circuit  television 
Inspection  equipment  and  has  done  a very  good  Job  of  locating 
and  repairing  trouble  spotso  The  maintenance  personnel  are 
also  in  the  process  of  compiling  atlas  sheets  showing  details 
of  the  sewerage  system  beyond  that  now  available.  These  sheets 
will  provide  a very  valuable  tool  in  maintaining  the  sewerage  system, 

"The  gravity  sewers  are  reported  to  be  In  generally  good  condition, 
and  continuing  Inspections  are  being  carried  on  to  locate  and 
eliminate  localized  problems  and  the  effectiveness  of  the  efforts 
is  proven  by  the  flow  records  at  the  sewage  treatment  plant. 

"Theoretical lyp  the  gravity  sewer  system  Is  of  generally  adequate 
design.  The  theoretical  overloads  represents  a very  minor 
portion  of  the  entire  system  and  the  problems  they  present 
are  relatively  simple  and  comparatively  Inexpensive  to  rectify." 

The  City  of  Billings  has  very  few  connections  to  the  City  sewer  system 
from  areas  or  individuals  outside  the  City  limits.  The  City's  policy  of 
not  permitting  connections  unless  the  area  Is  within  the  City  limits  Is 
similar  to  policies  established  by  other  cities  In  the  State,  Municipalities 
in  the  State  have  poor  annexation  authority  and  obtaining  a satisfactory 
sewer  system  is  one  of  the  main  incentives  for  an  area  to  be  annexed. 

Black  and  Veatch,  Consulting  Engineers,  prepared  a master  plan  for 
sewerage  and  drainage  facilities  for  the  Billings  planning  area  In  1969. 

This  reportp  in  addition  to  providing  recommendations  for  Improving  the 
existing  system^  sets  forth  a plan  for  extension  of  sewerage  service  to 
the  adjoining  areas  of  Billings  as  these  areas  are  developed.  The  planning 
area.  In  general,  followed  topographical  features  which  appeared  as  natural 
limits  to  foreseeable  development. 

The  present  City  of  Billings  wastewater  treatment  plant  Is  well  located 
In  relation  to  the  topography  to  serve  the  present  Incorporated  area  of 
the  City,  A portion  of  the  Billings  Heights  area  can  be  served  by  gravity 
to  the  present  City  of  Billings  wastewater  treatment  plant.  However,  the 
northern  portion  of  the  Heights  area  slopes  toward  Five  Mile  Creek  drainage, 
and  sewage  cannot  be  brought  back  to  the  City  plant  by  gravity  flow. 
Practically  all  of  the  Lockwood  area  drains  away  from  the  City  of  Billings 
wastewater  treatment  plant. 

For  the  foregoing  reasons,  the  location  of  treatment  facilities  has 
been  proposed  as  follows;  The  present  City  of  Billings  wastewater  trea+ment 
plant  will  continue  to  serve  the  present  Incorporated  area  of  the  City  plus 
the  area  west  of  the  City,  The  portion  of  the  Billings  Heights  area  presently 
developed  and  expected  to  develop  within  about  ten  years  could  be  served 
by  a system  draining  to  Bitterroot  Drive  and  Barrett  Road  and  pumped  from 
that  point  to  the  present  City  of  Billings  wastewater  treatment  plant.  As 
development  occurs  farther  north  toward  Five  Mile  Creek,  the  pumping  at 
Bitterroot  Drive  and  Barrett  Road  would  be  discontinued  and  the  gravity 
collection  system  extended  to  near  the  mouth  of  Five  Mile  Creek  from  where 
the  sewage  would  be  pumped  across  the  river  to  a joint  use  treatment  plant 
providing  service  to  Billings  Heights  and  Lockwood. 


A waste  stabilization  lagoon  Is  proposed  by  Black  and  Veatch  as  an 
interim  treatment  facility  serving  developments  In  Lockwood  for  about  ten 
years  into  the  futureo  At  such  time  as  development  in  the  Billings  Heights 
and  Lockwood  areas  Justifies,  the  Lockwood  lagoon  would  be  abandoned  and 
sewage  treatment  at  the  joint  use  Lockwood  and  Billings  Heights  facility 
would  begin.  The  south  river  bank  location  was  chosen  because  of  topo- 
graphy, The  only  suitable  sites  for  plant  construction  north  of  the  river 
are  at  considerably  higher  elevations  which  would  require  excessive 
pumping  heads. 

Of  course,  any  plan  such  as  this  Is  practically  useless  unless 
development  is  planned  and  controlled  by  proper  zoning.  Money  Is  also 
wasted  by  constructing  improperly  sized  sewers  when  it  is  not  known  how  an 
area  will  be  developed. 

Present  sewage  disposal  in  the  adjoining  areas  is  by  septic  tank 
and  subsurface  disposal  with  a few  minor  exceptions.  An  extimated  9,600 
people  are  served  by  subsurface  disposal  in  the  Billings  City-County 
planning  area.  The  State  has  a subdivision  law  which  relates  to  the 
provision  of  adequate  water  supply  and  sewage  disposal  for  new  subdivisions. 

The  County  Health  Department  issues  permits  for  new  or  repair  of  individual 
sewage  disposal  systems.  The  soil  at  each  development  or  residence  must 
be  examined  to  determine  the  adequacy  of  subsurface  disposal  and  the  disposal 
system  designed  accordingly.  There  are  developed  areas  near  the  City  that 
are  in  need  of  connection  to  the  City  sewerage  system.  There  are  possibly 
small  sources  discharging  to  streams  in  the  area,  but  these  are  corrected 
as  they  are  found  by  the  City  and  County  Health  Departments, 

The  largest  concentration  of  people  living  adjacent  to  Billings  and 
not  served  by  a sanitary  sewerage  system  is  the  Billings  Heights  area. 

The  population  of  this  area  is  about  5,500,  and  this  entire  population  is 
served  by  septic  tanks  and  subsurface  disposal.  Some  problem  areas  presently 
exist  where  the  population  concentration  Is  the  greatest  in  that  there  is 
some  surfacing  of  septic  tank  effluents  at  various  times.  These  problems 
are  taken  care  of  as  they  occur,  but  there  will  be  a definite  health 
hazard  in  the  near  future  if  the  population  continues  to  expand  to  this  area 
and  no  sewerage  system  is  constructed. 

Various  proposals  and  surveys  have  been  made  in  the  Billings  Heights 
area  for  construct! on  of  sanitary  sewerage  facilities.  The  latest  formal 
presentation  was  in  1965  when  R.I.D.  No.  496,  presented  by  Mueller  Engineering, 
ended  up  in  court  and  was  thrown  out.  Prior  to  the  1969  Black  and  Veatch 
report,  the  proposal  presented  by  Mueller  Engineering  included  either  a 
separate  lagoon  disposal  system  or  connection  to  the  present  City  of  Billings 
wastewater  treatment  plant. 

Lockwood; 

The  next  major  population  concentration  adjacent  to  Billings  is  the 
Lockwood  area  which  presently  has  a population  of  about  2,200.  The  only 
sewage  disposal  facilities  in  this  area  are  septic  tanks  with  subsurface 
disposal.  There  have  been  no  problems  reported  with  these  systems  as 
there  are  no  densely  populated  areas,  and  the  ground  is  very  suitable  for 
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this  type  of  disposal.  There  are  no  surveys  and/or  studies  underway  for 
sewage  disposal  at  the  present  time,  and  the  last  survey  and  proposal  made 
was  that  in  the  Black  and  Veatch  report  of  l969o 

Continental  Oil  Company,  Billings  Refinery; 

The  present  Continental  Oil  Company  refinery  was  constructed  In  1948  - 
1949.  A series  of  improvements  for  treatment  of  their  discharge  to  Yegen 
Drain  have  been  constructed  over  the  past  ten  years  with  the  last  facility 
put  Into  operation  about  one  year  ago.  The  waste  system  consists  of  the 
following  (see  Figure  III): 

lo  An  A. Polo  (American  Petroleum  Institute)  oil  separator  which 
removes  the  bulk  of  the  oil  from  the  wastewater. 

2.  Two  aerated  ”bio"  ponds  which  biologically  decompose  the  high 
phenols  in  the  waste  process  water. 

3.  Two  solids  setting  basins  which  receive  the  boiler  plant 
blowdown  and  cooling  tower  water.  The  solids  captured  In 
these  basins  are  hauled  out  and  landfilled. 

4.  Aerated  holding  ponds  with  oil  skimmers.  These  ponds  with 
submerged  and  surface  aeration  facilities  reduce  the  phenol 
and  other  organic  materials  concentration  to  an  acceptable 
level  and  also  attempt  to  remove  the  last  traces  of  oil  that 
have  escaped  the  other  removal  systems. 

5.  Sanitary  sewage  Is  discharged  to  the  City  sewerage  system. 

Part  of  the  effluent  from  the  last  aerated  pond  goes  to  the  Yegen 
Drain  and  part  goes  back  to  the  refinery  for  reuse  In  their  process. 

About  0.4  million  gallons  per  day  are  discharged.  The  quality  of  the 
effluent  has  been  Increasing  steadily  since  construction  of  the  "bio" 
ponds  and  the  holding  ponds.  The  phenol  concentration  In  the  waste 
discharged  has  decreased  from  50  pounds  per  day  and  up  to  the  present 
level  of  less  than  one  pound  per  day. 

Humble  Oil  Company.  Billings  Refinery: 

The  Humble  Oil  Company  refinery  at  Billings  was  constructed  in  1947  - 
1949.  Of  the  three  refineries  in  the  Billings  area,  Humble  was  the  last 
to  construct  suitable  wastewater  disposal  and  phenol  removal  facilities. 

The  new  aerated  pond  which  contains  four  50-horsepower  aerators  was  put 
into  operation  early  in  1971.  These  aerators  have  managed  to  reduce  the 
phenol  concentration  In  the  waste  discharge  to  normally  less  than  one 
pound  per  day.  in  the  past,  the  concentration  sometimes  exceeded  200 
pounds  per  day.  The  prcoess  wastewater  and  plant  surface  water  amounting 
to  six  million  gallons  per  day  are  treated  In  the  following  way  (see 
Figure  IV): 

I.  An  A.P.I.  (American  Petroleum  Institute)  oil  separator  receives 
the  process  and  surface  water  and  removes  the  bulk  of  the  oil 
picked  up  in  the  refinery. 


2o  The  water  then  passes  through  a series  of  four  settling  ponds 
with  oi I sklmmerso 

3„  The  next  pond  Is  the  aerated  pond  which  removes  almost  all  the 
phenols  present  In  the  process  water. 

4„  The  two  ponds  following  this  aerated  pond  provide  additional 
retention  time  and  also  further  biological  decomposition  of 
organic  materials  and  phenolic  wastes. 

5„  The  sanitary  sewage  wastes  are  disposed  of  through  septic  tanks 
and  subsurface  disposal  systems. 


The  Humble  refinery  at  present  recirculates  all  but  about  2 million 
gallons  per  day  of  the  process  wastewater.  Further  work  is  in  progress 
by  the  refinery  to  improve  their  oil  removal  facilities. 

About  30  million  gallons  of  water  are  used  on  a "once-through"  basis 
for  cooling  water.  This  means  that  water  is  pumped  from  the  Yellowstone 
River  for  cooling  process  streams  and  is  returned  to  the  river  after 
passing  through  an  oil  separator.  The  oil  separator  provides  protection 
in  case  there  Is  a break  in  one  of  the  coolers. 

Oil  and  phenolic  materials  have  been  found  entering  the  Yellowstone 
River  from  dumping  areas  which  are  no  longer  used,  A study  by  Humble 
Oil  was  completed  in  September  1971  to  determine  the  location  and  con- 
centration of  the  contaminated  groundwaters  in  these  areas.  After  these 
areas  were  located  and  a determination  made  of  the  direction  of  movement, 
plans  were  made  to  collect  this  material.  A trench  Is  being  constructed 
to  Intercept  the  underground  flow  of  contaminants,  and  oil  booms  are 
being  installed  in  the  cooling  water  ditch  to  capture  the  free  oil 
present.  Oil  in  this  ditch  originated  mainly  from  the  groundwater  enter! 
it. 

Farmers  Union  Central  Exchange,  Laurel  Refinery; 

This  refinery  at  Laurel  was  purchased  by  the  Farmers  Union  Central 
Exchange  about  1943.  Since  the  late  I950’s,  many  Improvements  have  been 
constructed  by  the  Farmers  Union  refinery  in  regard  to  water  pollution 
control  with  almost  complete  recirculation  being  the  ultimate  goal. 

About  0.3  million  gallons  per  day  are  presently  discharged.  The  waste- 
water  system  for  this  refinery  consists  of  the  following  (see  Figure  V): 

1.  Oil  removal  facilities  by  means  of  oil  separators. 

2.  Mechanical  clarifier  using  chemicals  for  treatment  for  further 
oi I remove  I . 

3.  One  aerated  pond  for  phenol,  oil  and  BOD  removal. 

4.  One  retention  pond  following  the  aerated  pond  for  further  bio- 
logical reduction  of  wastes. 

5.  Sanitary  sewage  is  discharged  to  the  City  sewerage  system. 


- 14  - 


The  Farmers  Union  refinery  has  done  a consistently  good  job  of  phenol 
removal  since  installation  of  these  facilities  with  less  than  one  pound 
per  day  entering  the  river.  Additional  improvements  are  planned  during  1972. 
The  new  oil  separation  equipment  is  to  be  installed  along  with  Improvements 
to  the  aerated  pond. 

A very  annoying  source  of  oil  In  the  Yellowstone  River  is  the  tile 
drain  from  the  underpass  In  Laurel , This  drain  was  originally  constructed 
by  the  Montana  State  Highway  Department  when  this  underpass  was  constructed 
and  was  intended  as  a storm  sewer  to  drain  the  underpass.  The  route  of 
this  tile  drain  was  through  the  Farmers  Union  refinery  area.  Past  practices 
of  handling  oil  were  relatively  poor;  and  as  a result,  large  quantities  of 
oil  were  spilled  and  seeped  into  the  groundwater  table  area.  Oil,  along  with 
groundwater,  at  times  seep  through  the  Joints  of  the  drain  and  carries  the 
oi I i nto  the  river. 

In  November  1971,  construction  began  of  an  oil  skimming  unit  on  this 
drain  line.  The  facility  consists  of  a large  tank  car  baffled  in  such  a 
manner  that  the  water  will  flow  through  and  the  oil  will  be  trapped.  The 
oil  trapped  in  the  skimmers  will  be  pumped  periodically  and  returned  to  the 
refinery  process.  Many  improvements  at  the  refinery  have  been  made  during 
recent  years  to  prevent  oils  from  reaching  the  groundwater. 

Great  Western  Sugar  Company,  Billings,  Montana; 

The  Great  Western  Sugar  Company  located  in  Billings  extracts  sugar  from 
sugar  beets.  During  the  time  the  factory  is  operating,  commonly  called  the 
campaign,  considerable  amounts  of  organic  material  are  discharged  to  the 
Yellowstone  River  via  the  Yegen  Drain.  For  a short  time  near  the  end  of 
these  campaigns  when  their  settling  ponds  are  near  capacity  and  the  beets 
have  deteriorated,  this  factory  is  undoubtedly  the  largest  contributor  of 
organic  material  to  the  Yellowstone  River. 

Great  Western  Sugar  Company,  as  well  as  other  industries  in  the  area, 
is  granted  a permit  by  the  State  Board  of  Health  and  Environmental  Sciences 
to  discharge  wastes  to  the  river.  This  permit  Is  issued  with  certain  con- 
ditions attached  that  must  be  met  during  periods  of  discharge.  The  permit 
issued  for  the  campaign  of  1969  - 1970  had  no  BOD  or  suspended  solids 
restrictions  attached,  while  the  permit  for  the  1970  - 1971  campaign 
limited  the  wastewater  that  was  discharged  to  have  an  average  of  eight 
pounds  of  BOD  per  day  per  ton  and  an  average  of  five  pounds  of  suspended 
solids  per  day  per  ton  of  beets  processed.  It  Is  to  be  noted  that  average 
discharge  criteria  were  not  exceeded  during  this  campaign. 

Great  Western  is  on  a compliance  schedule  set  by  the  Montana  State 
Department  of  Health  and  Environmental  Sciences  to  reduce  the  BOD  discharge 
to  one  pound  per  ton  of  beets  by  the  1972  - 1973  campaign.  In  order  to 
accomplish  this#  the  factory  will  go  Into  a closed  system  whereby  no  waste- 
water  other  than  cooling  water  will  be  discharged  during  the  campaign. 

Montana  Power  Company,  Billings,  Montana; 

The  recently  constructed  Montana  Power  Company  steam  generating  plant 
is  a coal -fired  operation.  Settling  ponds  are  constructed  to  receive 
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runoff  which  carries  a considerable  amount  of  sediment  from  coal  stockpiles. 
The  ash  residue  is  mixed  with  water  and  conveyed  to  large  settling  ponds 
where  the  ash  settles  out  and  the  water  overflows  into  the  river.  The 
settled  material  is  periodically  cleaned  out  and  either  hauled  away  or 
used  on  additional  embankment  construction. 

Automatic  temperature  recorders  maintained  by  the  Montana  Fish  and  Game 
Department  are  located  in  the  Yellowstone  River  above  and  below  the  waste 
cooling  water  discharge  polnt„  Water  quality  criteria  limit  the  raising  of 
the  temperature  of  the  water  4°  F when  the  existing  temperature  is  between 
32°  and  85°  Fo  The  records  show  that  temperature  increases  have  been  held 
to  or  below  1°  F which  is  well  within  the  limits  prescribed. 

Midland  Empire  Packing  Company,  Billings,  Montana; 

The  Midland  Empire  Packing  Company,  located  on  the  edge  of  Billings,  is 
the  smaller  of  the  two  meat  packing  plants  near  the  City„  This  plant  kills 
only  cattle,  and  the  present  rate  of  slaughter  ranges  from  200  to  300  head 
per  day  with  a seasonal  maximum  of  500  head  per  day  on  a two-shift  basis. 

In  the  early  part  of  1969,  Midland  Empire  Packing  Company  hooked  to 
the  City  sewer  system  and  began  discharging  wastes  to  the  City  wastewater 
treatment  plants  Pretreatment  facilities  had  been  installed  prior  to  this 
hookup,  but  BOD  reduction,  suspended  solids,  and  grease  content  would  not 
meet  established  waste  disposal  criteria;  therefore,  further  treatment  was 
necessary 0 Anaerobic  sewage  lagoons  were  proposed  but  were  decided  to  be 
impractical  because  of  the  proximity  to  Billings.  The  present  system  consists 
of  a collector  or  trunk  sewer  that  discharges  into  a pump  station  where  it  is 
pumped  into  the  City  sewer  system.  There  is  no  direct  discharge  into  the 
Yegen  Drain  at  this  time  by  Midland  Empire  Packing  Company.  Recent  improve- 
ments to  their  waste  discharge  system  include  ponding  of  runoff  from  the 
cattle  pens  and  kill  pen  and  an  improved  paunch  manure  hopper  system.  Con- 
denser water  discharge  is  transported  to  a retention  pond  across  the  Yegen 
Drain, 

Pierce  Packing  Company,  Billings.  Montana; 

The  largest  packing  plant  in  the  Billings  area  is  the  Pierce  Packing 
Company,  This  company  slaughters  hogs  during  the  day  shift  and  cattle 
during  the  night  shift.  Both  shifts  are  nominal  eight-hour  shifts  with  the 
remainder  of  the  time  used  for  clean-up.  Present  slaughter  consists  of  about 
1,400  cattle  and  5,500  hogs  per  week. 

Prior  to  January  1969,  the  wastes  from  Pierce  Packing  Company  were  dis- 
charged directly  to  the  Yellowstone  River  via  the  Yegen  Drain.  Pretreatment 
facilities  were  eventually  provided  for  grease,  blood  and  paunch  manure  re- 
moval but  were  not  sufficient  to  meet  existing  stream  standards.  Hookup 
to  the  City  of  Billings  sewer  system  was  completed  in  January  1969,  and 
since  then,  the  pretreated  wastes  from  this  plant  have  been  treated  further 
in  the  City  sewage  treatment  plant. 

Billings  Rendering  Company,  Billings,  Montana; 


The  Billings  Rendering  Company  is  located  in  the  northeast  portion  of 
the  Billings  Heights  area  adjacent  to  the  Yellowstone  River,  The  dead  animals 
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rendered  are  picked  up  in  a radius  of  60  to  75  miles  from  Billings.  The 
entire  carcass  is  rendered  in  the  process,  and  the  only  wastewater  from  the 
plant  is  the  wash  down  water.  Plant  capacity  is  about  50  animals  per  day. 

This  wastewater  flows  into  the  first  cell  of  a small  two-cell  lagoon  system 
where  it  evaporates  or  infiltrates  into  the  ground.  The  second  cell  is 
used  to  handle  any  overflow  from  the  first  cell.  There  is  no  indication  of 
any  overflow  Into  the  river. 

Union  Tank  Car  Company.  Laurel.  Montana; 

The  Union  Tank  Car  Company  located  east  of  Laurel  repairs  railroad  tank 
cars.  When  a tank  car  is  brought  in  for  repair,  it  is  steamed  out  to  remove 
all  the  oil.  After  the  leak  is  fixed,  the  car  is  filled  with  water  for 
testing  purposes.  The  material  that  is  removed  during  the  steaming  operation 
is  routed  to  a recently  installed  incinerator  and  is  burned.  The  water  from 
the  testing  operation  is  discharged  through  two  buried  tank  cars  which  con- 
tain baffles  and  skimmers  to  retain  oil  after  which  the  wastewater  Is  discharged 
into  the  Burlington  Northern  sewer  which  empties  into  the  Yellowstone  River. 

Burlington  Northern  Complex,  Laurel.  Montana; 

The  Industrial  water  used  In  the  Burlington-Northern  complex  at  Laurel 
is  discharged  into  the  Yellowstone  River  downstream  from  the  Laurel  water  plant. 
The  wastewater  is  routed  through  a skimmer  device  that  removes  oil  and  grease 
before  discharge.  The  method  employed  Is  very  efficient,  and  the  oil  content 
of  the  effluent  from  this  discharge  Is  generally  less  than  one  part  per  million. 

During  the  latter  part  of  February  1972,  oil  was  found  to  be  Infiltrating 
into  this  Burlington  Northern  discharge  line  from  an  unknown  source.  Attempts 
are  currently  being  made  to  determine  the  source  and  extent  of  this  underground 
oil.  In  the  meantime,  Burlington  Northern  personnel  are  collecting  the  oil 
as  efficiently  as  possible  in  an  attempt  to  prevent  oil  contamination  of  the 
Ye  I lowstone  River. 

City  of  Laurel  - Population  4,454 

The  City  of  Laurel  Is  served  by  a primary  sewage  treatment  plant  with  a 
design  capacity  of  1.5  million  gallons  per  day.  The  plant  consists  of  a bar 
screen,  a comminutor  or  grinder,  primary  clarifier,  chlorination  facilities, 
sludge  digester  and  sludge  drying  beds. 

The  effective  BOD  removal  is  about  50  percent.  Sewage  flows  In  the  summer 
months  approach  1.5  million  gallons  per  day  while  winter  flows  vary  between 
450,000  and  650,000  gallons  per  day.  Discharge  of  this  effluent  is  into  the 
Yellowstone  River.  This  plant  is  subject  to  periodic  influxes  of  oil  either 
from  the  Burlington  Northern  complex  or  from  infiltration  of  groundwater  in 
the  area  of  the  Farmers  Union  refinery.  Laurel  has  been  put  on  a compliance 
schedule  by  the  State  Department  of  Health  and  Environmental  Sciences  to 
provide  secondary  treatment  of  their  sewage  by  1977. 

Community  of  Worden  and  Community  of  Ballantine  - Combined  Population  725 

The  Worden-Ba I lanti ne  area  has  a lagoon  type  of  sewage  disposal.  The 
lagoon  serving  Worden  has  been  in  operation  since  1956  while  the  Ballantine 
facility  was  put  Into  operation  in  1970,  Prior  to  1970,  the  sewage  disposal 
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for  Ballantine  consisted  of  septic  tanks  and  subsurface  disposal.  The  new 
lagoon  was  constructed  adjacent  to  the  Worden  facility,  thus  giving  the  two 
communities  a two-cell  system.  At  the  present  time,  the  lagoons  are  not  over- 
flowing into  the  river. 

Community  of  Huntley  Community  of  Pompevs  Pillar  Community  of  "shepherd 

Population  400  Population  130  Population  100 

These  three  communities  have  no  community  sewage  disposal  system  and  presently 
utilize  septic  tanks  and  subsurface  disposal.  There  is  no  compliance  schedule 
for  construction  of  a collection  and  treatment  system.  It  Is  not  expected 
that  these  communities  will  construct  a community  disposal  system  in  the  near 
future. 

Town  of  Broadview  and  Community  of  Custer 
Population  123  Population  200 

These  two  communities  are  served  by  a complete  sewerage  system  including 
lagoon  disposal  of  the  sewage.  The  systems  were  put  into  operation  within  the 
last  three  years,  and  neither  has  any  overflow  to  surface  streams  at  the  present 
time. 

Yellowstone  Boys  Ranch.  Billings.  Montana; 

The  Yellowstone  Boys  Ranch  is  located  about  eight  miles  west  of  Billings. 

This  facility  has  approximately  90  boys  along  with  maintenance  and  superyisory 
personnel  residing  on  the  grounds.  Sewage  treatment  in  the  past  was  by  in- 
adequate subsurface  disposal  with  some  sewage  reaching  Canyon  Creek.  A new 
sewage  lagoon  system  was  put  into  operation  in  1970,  and  this  facility 
preyents  the  discharge  of  inadequately  treated  sewage. 

Feed  lots; 

Cattle  feeding  in  the  Yellowstone  County  area  is  increasing.  The  climate 
and  soil  are  good  for  feeding  operations,  and  there  is  a plentiful  supply  of 
feed.  The  largest  feed  lot  in  the  County  is  located  near  Shepherd  and  can 
handle  about  40,000  head.  Other  lots  which  can  handle  10,000  head  are  located 
between  Billings  and  Laurel  and  by  Shepherd.  None  of  the  operations  has  been 
subject  to  heayy  runoff  problems  so  there  is  no  known  effect  on  the  Yellowstone 
River  or  any  other  surface  water  from  these  feedlots.  The  main  concern  of 
these  feedlots  is  their  possible  effect  on  the  groundwater  table.  Some  tests 
have  been  made  from  wells  on  a feedlot  west  of  Billings,  and  these  have  shown  a 
slight  increase  in  nitrates;  but  the  concentration  found,  14  to  35  parts  per 
million.  Is  below  the  45  parts  per  million  maximum  concentration  specified 
by  the  U„  S.  Public  Health  Service  for  drinking  water. 

The  State  Department  of  Health  and  Environmental  Sciences  is  In  the 
process  of  developing  regulations  for  feedlots  to  aid  in  the  control  of 
pollution  from  these  facilities.  Additional  feedlots  will  probably  be 
constructed  in  Yellowstone  County  in  the  near  future,  and  this  probably 
is  the  greatest  potential  for  future  pollution  from  any  Industry  in  the 
County,  However,  with  proper  location  and  construction,  only  a small 
investment  is  needed  for  proper  treatment  and  disposal  facilities. 
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YELLOWSTONE  RIVER 


Various  surveys  have  been  made  on  the  Yellowstone  River  In  the  past  20 
years  with  the  major  reports  made  In  1955,  1963,  1965,  1966  and  1967.  The 
main  purpose  of  these  surveys  was  to  determine  the  extent  of  pollution  to 
the  Yellowstone  River  from  various  Industries,  stream  tributaries,  and 
municipalities  that  were  discharging  wastes  Into  the  river.  Testing  was 
done  for  BOD,  col  I forms,  phenolic  compounds,  chemicals  and  bottom  fauna. 

The  1955  report  Indicated  a polluted  river  from  Laurel  to  Glendive,  mainly 
due  to  phenols  discharged  In  the  Billings  area.  The  discharges  at  Laurel 
and  the  silt  and  agricultural  runoff  brought  In  by  the  Clarks  Fork  River 
began  degradation  of  the  river.  Degradation  was  accelerated  greatly 
by  the  material  put  Into  the  river  by  the  Yegen  Drain,  the  City  of  Billings 
wastewater  treatment  plant  and  the  Humble  Oil  Company.  By  the  time  the 
water  reached  Huntley,  it  was  somewhat  rejuvinated,  and  a little  farther 
downstream.  It  was  possible  to  catch  fish. 

Today  the  Clarks  Fork  River  Is  still  carrying  Its  load  of  silt  and 
agricultural  runoff  Into  the  Yellowstone  River.  The  Yegen  Drain  carries 
little  BOD  to  the  river  except  when  the  Great  Western  Sugar  Company  Is 
operating.  The  City  of  Billings  sewage  treatment  plant  Is  contributing  more 
organic  material  to  the  river  than  it  did  In  1955.  The  major  taste  and  odor 
problems  which  formerly  existed  In  both  public  water  supply  and  the  fishery 
have  been  eliminated.  Biological  tests  below  Billings  have  indicated  a 
substantial  improvement  over  the  years. 

The  near  future,  however,  looks  very  encouraging.  With  the  passage  by 
the  Montana  legislature  In  1971  of  the  appropriation  bill  for  State 
participation  in  construction  of  secondary  sewage  treatment  plants,  the 
improvements  to  the  Billings  sewage  treatment  plant  should  be  completed  by 
1974.  With  the  improved  treatment  plant,  the  BOD  contribution  to  the  Yellow- 
stone River  by  the  City  of  Billings  should  be  lowered  to  about  3,000  pounds 
per  day  at  design  loadings  from  the  present  i3,000  pounds  per  day.  With  the 
improved  system  the  Great  Western  Sugar  Company  will  have  In  operation  by  the 
1972  - 1973  campaign,  the  BOD  discharged  to  the  river  will  be  about  2,500 
pounds  per  day  compared  to  22,000  pounds  per  day  contributed  during  the  last 
campaign. 

As  the  result  of  a resolution  passed  during  the  last  legislative  session, 
an  extensive  silt  and  turbidity  sampling  program  has  been  undertaken  on  the 
Clarks  Fork  River.  A total  of  30  sampling  points  between  the  Yellowstone 
River  and  the  Wyoming  line  have  been  established,  and  monthly  and  bimonthly 
testing  will  be  done  until  the  fall  of  1972.  The  purpose  of  this  sampling 
program  is  to  determine  the  sources  and  extent  of  slltatlon  problems  and 
make  recommendations  for  improvement  of  water  quality. 

The  Yellowstone  River  is  not  entirely  cleaned  up,  but  construction  of 
waste  disposal  facilities  during  the  next  two  years  will  provide  considerable 
Improvement. 

A report  will  be  written  In  1973  which  wi I I describe  the  changes  in  water 
quality  and  bottom  aquatic  organisms  in  the  Yellowstone  River  during  the  past 
17  years. 


6-72/500 


5 


MAP  OF  THE  YELLOWSTONE  RIVER  IN  BILLINGS  AREA 
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MAP  OF  YELLOWSTONE  COUNTY 
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